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Background. Bowel injuries are a leading cause of morbidity and mortality following trauma. Evaluating patients who sustained
abdominal trauma with bowel injury may pose a signiﬁcant diagnostic challenge to the surgeon. Prompt recognition and timely
intervention is necessary to improve outcome. Aim. This study was undertaken to evaluate treatment and outcome of patients
with bowel trauma. Methods. A 5-year retrospective study of all patients presenting with abdominal trauma requiring surgical
intervention seen in the UCH Ibadan, Nigeria was undertaken. Results. There were 71 patients (59 males and 12 females). The
majority of cases (70%) occurred between the 3rd and 5th decades of life. Some 37 patients (52%) sustained blunt abdominal
injury,while34patients (48%) sustainedpenetrating abdominalinjury.Therewere 27patients withbowel injuries (38%).Isolated
bowel injuries occurred in 19 patients (27%). The most common surgical operation performed was simple closure. There were
3 deaths in patients with bowel injuries. Conclusion. Most cases of bowel injury can be managed by simple closure, a technique that
is not so technically demanding for surgeons in less-developed countries. This study has also incidentally identiﬁed a “rule of six”
for patients with bowel injuries and abdominal trauma.
1.Introduction
Posttraumatic bowel injuries have been recognized since
ancient times. But it was not until 1834 that a French Sur-
g e o n ,M .L .B a u d e n s ,p e r f o r m e dt h eﬁ r s te x p l o r a t o ryl a p a r o -
tomyfortrauma[1,2].Sincethen,managementhasgonefull
cycle from exploration for all cases of penetrating trauma to
the present maxim that “not everybody with a hole in the
abdomen needs exploration” [3].
Bowel injuries may result from either a blunt or pen-
etrating abdominal injury. Blunt trauma cause injuries by
either compression or by deceleration. Compression forces
can result in transient increase in intraluminal pressure
resulting in rupture especially of the small bowel. Following
blunt abdominal trauma, deceleration injuries cause small
bowel injuries typically to occur where mobile and ﬁxed
segments are attached and are prone to shear force injury,
that is, the proximal jejunum near the ligament of Treitz
or at the distal ileum near the ileocaecal junction [4].
Munns et al. showed that following blunt trauma, the most
common small bowel injury was “blowout” perforation
on the antimesenteric border of the bowel (55.5%), while
the most common colonic injury was a serosal tearbruise
(62.2%) [5].
Penetrating abdominal trauma may result from ﬁrearm,
knives, and broken glass pieces. 80% of penetrating injuries
are due to ﬁrearm, and 20% are due to stab wounds [6].
These injuries are common in war victims, and they cause
multiple organ injuries. The colon and small intestine were
the most commonly injured organs and had the most post-
operative complications [7]. Gunshot wounds and shotgun
blasts are by far more destructive and have a higher degree of
morbidityandmortalitythanstabwounds.Gunshotwounds
and other projectiles have a higher degree of energy and
produce fragmentation as a direct eﬀect and cavitation,
resulting in greater organ injury.
Bowel injuries may occur alone or in association with
other injuries involving the mesentery, liver, spleen, kidney,
and pancreas
Generally, diagnostic modalities in abdominal injuries
include focused abdominal sonography for trauma (FAST),
computerized tomographic scan, and diagnostic peritoneal
lavage. Where these facilities are unavailable or unaﬀordable2 ISRN Surgery
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asindeveloping countries,thesurgeonhasnooption thanto
perform an early exploration.
Adherence to standard surgical protocols, proper evalua-
tion, and management are factors which may lessen compli-
cations of bowel injuries associated with abdominal trauma.
Delayed diagnosis of bowel injury will result in peritonitis
and sepsis.
We undertook this study to evaluate treatment and
outcome of patients with bowel trauma in our locality. We
believe that the result will help us in understanding the
peculiarity of bowel trauma in a background of a developing
nation and will help us to draw appropriate conclusions.
2. Methods
We undertook a retrospective study of all patients presenting
with abdominal trauma and requiring surgical intervention
seen in the University College Hospital Ibadan, Nigeria,
between September 1st 1999 and August 31st 2005.
University college Hospital, Ibadan, is the premier teach-
ing hospital in Nigeria. It is a 500-bedded hospital situated in
Ibadan, a town with a population of 1,338,659 according to
the 2006 census. It serves as a referral center for other general
hospitals in Oyo State and teaching hospitals in South-
Western Nigeria.
Patients presenting with abdominal trauma are admitted
through the Accident and Emergency Unit and are ﬁrst
reviewed and resuscitated by the General Surgical Unit on
call.
Data were obtained from the operation records and the
surgical units’ admission diaries. Those with small bowel
injuries were identiﬁed and divided into isolated or noniso-
lated groups. The nonisolated group comprised those with
bowel injuries and other intra-abdominal injuries.
Demographics obtained include age, sex, surgical pro-
cedure, surgical outcome (deaths and other intraabdominal
complications), and length of hospital stay.
The data collected were analyzed using descriptive analy-
sis and percentages.
3. Results
Of the 71 patients who sustained abdominal trauma requir-
ing operative intervention, 27 had bowel injuries. This con-
stituted 38% of all cases of trauma seen. There were 59 males
and 12 females, giving a male to female ratio of 6:1. The age
range was between 13 and 65 years.
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Figure 3: Distribution of isolated versus nonisolated injuries.
The majority of cases occurred between the 3rd and 5th
decadesoflife(Figure 1)withabout70%ofpatientsinvolved
within this age bracket.
The ratio of blunt to penetrating trauma was almost
equal 37 patients (52%) to 34 patients (48%), respectively
(Figure 2). Among patients with penetrating injury the com-
monest cause was the gunshot injury, with 29 (40%) cases
and stab injury with 5 (7%) cases.
The small bowel was the only organ injured in 19 (26%)
cases, and it was associated with other intra-abdominal
organs in 8 (10%) patients (Figure 3).
The mean duration of hospital stay was 13.11 + 4.3 days.
Five patients stayed beyond 3 weeks on admission. The
majority of the cases were discharged within 2 weeks. Three
deaths were recorded. One with isolated bowel injury pre-
senting after 3 days, while 2 had colonic injuries with other
intra-abdominal injuries. Eleven patients had simple closure
and lavage, and 6 patients had bowel resection and anasto-
mosis. Five patients had right hemicolectomy, and another
5 colostomies fashioned for left-sided colonic injuries. None
of the patient has been readmitted for either short bowel
syndrome or intestinal adhesions. From our results, we
hypothesized “a rule of 6” for abdominal trauma and bowel
injuries.
1/6 of patients with abdominal trauma are females.
1/6ofpatientswhosustainedpenetratingwoundsare
be due to stab wounds.
2/6 of patients will sustain bowel trauma after
abdominal trauma.
3/6 of patients would have either penetrating trauma
or blunt trauma.
4/6 of patients would be within the 3rd and 5th
decades of life.
5/6 of patients would be discharged within 2 weeks of
hospital stay.ISRN Surgery 3
4. Discussion
The small and large bowel are commonly aﬀected in pen-
etrating trauma [8, 9]. However, they are less frequently
aﬀected than solid organs like the spleen and the liver in
blunt trauma [9]. Blunt abdominal trauma is known to
be commonest after vehicular accident [10, 11]. Falls play
a minor but signiﬁcant role. Penetrating trauma is on the
increase in Africa with strife especially in conﬂict zone, as
well as in civilian life from armed robbery attacks [12],
while in the Western world, the incidence of penetrating
abdominal trauma appears to be on the decline [13]. In our
study, we found that majority of our patients who sustained
abdominaltraumaweremales.Thisagreeswithotherstudies
in which males consistently outnumber females [10, 12].The
majority (68.82%) were within the young and active age
group, that is, the 3rd and 5th decades of life. This also agrees
withtheresultofAlliinasimilarstudyinMaiduguri,Nigeria
[14].
Bowel Injury was identiﬁed in 27 of our patients (38%)
with abdominal trauma. This agrees with a ratio of 34%
identiﬁed by Hackman et al. [15]. The ratio of patients with
blunt to abdominal trauma was almost equal 1.1:1. This
contrasts with generally accepted ratio of 2:1 [15]q u o t e d
in civilian life, a trend that is found to be increasing in favour
of blunt abdominal trauma [16, 17]. Whether this is due to
a reduction in the number of blunt trauma or an increase in
penetrating trauma in our study would need further study
to be evaluated. Among patients with penetrating trauma,
gunshot injury was the commonest cause in 29 patients. Stab
wounds were relatively rare occurring in only 5 patients,
giving a ratio of stab wound to gunshot wound of 1:6.
The majority of patient (70%) with bowel trauma had
isolated bowel injuries. Most patients with isolated bowel
trauma injury usually make uncomplicated recovery [18].
The only death recorded in this subset of patients was in
a patient presenting 3 days after bowel injury. It has been
clearly demonstrated that delay in presentation even as little
as 8 hours adversely aﬀects outcome following small bowel
injury [19].
The commonest procedure carried out was simple clo-
sure of perforated small bowel injuries. This is a well estab-
lished procedure with minimal complications [20]. Large
bowelinjuriesweretreatedwitheitherarighthemicolectomy
or a colostomy for left-sided colonic injuries. There was no
case of simple repair of colonic injury despite the present
recommendation of simple repair for nondestructive colonic
injuries [21–23] Furthermore, colostomies are known to be
more costly with poorer life quality when compared with
simple repair [24].
Most patients made uneventful recovery with the major-
ity being discharged with 2 weeks. Only 3 patients remained
longer than 3 weeks on admission.
There were 3 deaths recorded in all. Two of these deaths
occurred in patients with nonisolated injuries. All the 3
deaths occurred within 1 week of admission, 2 from over-
whelming sepsis, and one from multiple organ failure.
5. Conclusion
Injury to the bowel requires adequate evaluation. Simple clo-
sure can be done for the majority of these injuries. A rule of
6 can be described for bowel injuries in abdominal trauma.
Acknowledgments
The authors would like to thank Drs. E. O. Nuga, O. A.
Badejo, and J. Odiase for their assistance in retrieving these
data.
References
[ 1 ]N .C h r i s t e n s e n ,“ S m a l lb o w e la n dm e s e n t e r y , ”i nAbdominal
Trauma, F. W. Blaisdell and D. D. Trunkey, Eds., vol. 1,
Thieme-Stratton, New York, NY, USA, 1982.
[2] R. N. Uppot and E. C. Lin, “Bowel Trauma Imaging,” http://
emedicine.medscape.com/article/364264-overview#a01.
[3] D. V. Feliciano, “The patient with penetrating abdominal
trauma. When are tests needed and what tests?” in Proceedings
of the American College of Surgeons Spring Meeting,N e wY o r k ,
NY, USA, April 2002.
[4] A. E. Hawkins and S. E. Mirvis, “Evaluation of bowel and
mesenteric injury: roleof multidetector CT,” Abdominal Imag-
ing, vol. 28, no. 4, pp. 505–514, 2003.
[5] J. Munns, M. Richardson, and P. Hewett, “A review of intesti-
nal injury from blunt abdominal trauma,” Australian and New
Zealand Journal of Surgery, vol. 65, no. 12, pp. 857–860, 1995.
[6] D. B. Hoyt and A. R. Mossa, “Abdominal injuries,” in Essential
Surgical Practice, A. Cuschieri, G. R. Giles, and A. R. Mossa,
Eds., vol. 3, pp. 531–544, Butter Worth Heinemann, Boston,
Mass, USA, 1995.
[7] M. Saghaﬁnia, N. Naﬁssi, M. R. K. Motamedi et al., “Assess-
ment and outcome of 496 penetrating gastrointestinal warfare
injuries,”JournaloftheRoyalArmyMedicalCorps,vol.156,no.
1, pp. 25–27, 2010.
[8] E. J. Cerise and J. H. Scully, “Blunt trauma to the small intes-
tine,” The Journal of Trauma, vol. 10, no. 1, pp. 46–50, 1970.
[9] H. D. Root, “Hollow visceral injuries,” in Advances in Trauma,
K.I.Maull,Ed.,vol.2,YearBookMedicalPublishers,Chicago,
Ill, USA, 1987.
[10] A. Uchikov, P. Uchikov, K. Murdzhev, K. Shipkov, D. Markova,
and K. Kalinova, “Bowel injuries after blunt abdominal trau-
mas,” Khirurgiia, vol. 58, no. 2, pp. 5–6, 2002.
[11] R. G. Casey, J. Ryan, and P. Gillen, “Late presentation of small
bowel obstruction following blunt abdominal trauma,” Irish
Journal of Medical Science, vol. 171, no. 4, pp. 218–219, 2002.
[12] J. E. Onuminya and E. Ohwowhiagbese, “Pattern of civilian
gunshot injuries in Irrua, Nigeria,” The South African Journal
of Surgery, vol. 43, no. 4, pp. 170–172, 2005.
[13] T. H. Yilmaz, B. C. Ndofor, M. D. Smith, and E. Degiannis,
“A heuristic approach and heretic view on the technical issues
and pitfalls in the management of penetrating abdominal
injuries,” Scandinavian Journal of Trauma, Resuscitation and
Emergency Medicine, vol. 18, article 40, 2010.
[14] N. Alli, “Management of blunt abdominal trauma in Maid-
uguri: a retrospective study,” The Nigerian Journal of Medicine,
vol. 14, no. 1, pp. 17–22, 2005.
[15] D. J. Hackam, J. Ali, and S. S. Jastaniah, “Eﬀects of other intra-
abdominal injuries on the diagnosis, management, and out-
come of small bowel trauma,” The Journal of Trauma, vol. 49,
no. 4, pp. 606–610, 2000.4 ISRN Surgery
[16] T.M.Scalea,“Blunttraumatotheabdomen:ultrasound,com-
puted tomography and angiography,” in Proceedings of the
American College of Surgeons Spring Meeting,N e wY o r k ,N Y ,
USA, April 2003.
[17] Westchester Medical Centre, “Trauma registry data 1996–
2001,” Westchester, NY, USA.
[18] ˇ Z. Buˇ si´ c, Z. Lovri´ c, E. Ami´ c, D. Buˇ si´ c, and L. Lovri´ c, “Small
bowel injuries in penetrating abdominal trauma during war:
10 year follow up ﬁndings,” Military Medicine, vol. 169, no. 9,
pp. 721–722, 2004.
[19] S. M. Fakhry, M. Brownstein, D. D. Watts, C. C. Baker, and D.
Oller, “Relatively short diagnostic delays (< 8h o u r s )p r o d u c e
morbidity and mortality in blunt small bowel injury: an
analysis of time to operative intervention in 198 patients from
a multicenter experience,” The Journal of Trauma, vol. 48, no.
3, pp. 408–415, 2000.
[20] A. W. Kirkpatrick, K. A. Baxter, R. K. Simons, E. Germann, C.
E .L u c a s ,a n dA .M .L e d g e r w o o d ,“ I n t r aa b d o m i n a lc o m -
plications after surgical repair of small bowel injuries: an
international review,” The Journal of Trauma,v o l .5 5 ,n o .3 ,
pp. 399–406, 2003.
[21] L. S. Sasaki, R. D. Allaben, R. Golwala, and V. K. Mittal, “Pri-
mary repair of colon injuries: a prospective randomized
study,” The Journal of Trauma, vol. 39, no. 5, pp. 895–901,
1995.
[22] R. Lazovi´ c and Z. Krivokapi´ c, “The role of enterostomy in the
management of colonic injuries,” Acta Chirurgica Iugoslavica,
vol. 52, no. 1, pp. 73–82, 2005.
[23] G. Tzovaras and C. Hatzitheoﬁlou, “New trends in the man-
agement of colonic trauma,” Injury, vol. 36, no. 9, pp. 1011–
1015, 2005.
[24] K. J. Brasel, D. C. Borgstrom, and J. A. Weigelt, “Management
of penetrating colon trauma: a cost-utility analysis,” Surgery,
vol. 125, no. 5, pp. 471–479, 1999.